INTRODUCTION {#sec1-1}
============

South East Asia region is passing through a major epidemiological transition and technological revolution during the past two decades. Countries are passing through significant urbanization, motorization, industrialization and changes in the socio-economic values of societies. While this ongoing epidemiological, demographic, and socio-economic transition has seen a decline of some communicable diseases, it has also seen the emergence of injuries as a leading health-problem.\[[@ref1]\] Injuries on roads, at home and in the work place have increased due to lack of safety related policies and programs. India is no exception to this change. In India, systematic and scientific efforts in injury prevention and control are yet to begin.\[[@ref2]\]

India leads world in road deaths. ThirteenIndians die every hour due to an accident. 1,14,590 people died in road traffic accidents in India (2007), highest in the world. Fatalities due to road traffic injuries in India are projected to increase by 150% by the year 2020.\[[@ref3]\] The nature of injuries sustained due to trauma is well understood, however, the causality of injury is less well understood. There are few studies from developing countries discussing the epidemiology of trauma.\[[@ref2]\] Our study aims to assess the various epidemiological parameters that influence the cause of injury in the patients admitted in a major trauma center in Northern India.

MATERIALS AND METHODS {#sec1-2}
=====================

This was a prospective study conducted at the trauma centre attached to a King George Medical University in Northern India over a 12 month period. A total of 748 patients with trauma admitted between August 2008 to July 2009 were chosen by random assortment. Intentional injuries were excluded from our study.

A detailed history taking and examination were done and all patients were assessed with regards to their age, sex, mode of trauma/injury, type of injury, site of trauma and place of trauma. Mode of trauma was divided into blunt and penetrating. Factors causing the injury such as weather conditions, road character, area type, use of seat belt and helmet etc., were also noted. The types of injury were divided into subgroups: Head injuries, upper limb fracture, chest fracture, pelvis fracture, hip fracture, lower limb fracture, injury involving the half body, injury involving whole body and abdominal injuries.

Ethical clearance was obtained from the Institutional Ethical Committee for conducting the study and consent of each patient was obtained for inclusion in the study.

Statistical analysis {#sec2-1}
--------------------

Data was analyzed using SPSS version 16. Data was analyzed in terms of descriptive tables.

RESULTS {#sec1-3}
=======

The mean age of presentation was 29.43 ± 16.87 years. Maximum numbers of patient admitted were among the age group of 15-30 years (34.22%) \[[Table 1](#T1){ref-type="table"}\].

###### 

Distribution of cases by age (*n*=748)
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85.29% of the patients were male, as compared to 14.7% of females. The mean time of presentation of the injured patient reporting to the trauma centre was 2.53 ± 4.92 days. Among the injured patients about 50% were admitted to the hospital after 24 h of injury \[[Table 2](#T2){ref-type="table"}\]. Roadside injuries (66.71%) were found to be the leading cause of admissions in our study followed by household injuries (23.66%) \[[Table 3](#T3){ref-type="table"}\].

###### 

Time elapsed between admission and injury (in h)
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###### 

Distribution of cases by the site of injury (*n*=748)
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Two wheelers were the most common mode of injury contributing to a total of 32.09% injuries which together with a fall from height contributed to more than 50% of all admissions in the trauma centre \[[Table 4](#T4){ref-type="table"}\].

###### 

Percentage distribution according to mode of injury

![](IJCIIS-4-298-g004)

Blunt injuries (94.92% were much more common than penetrating injuries (5.08%). The admissions due to accident in rural areas (65.31%) were almost twice in relation to those in urban areas (34.69%).

Poor visibility of vehicle or roads contributed to the injuries in 29.94% of cases in which pedestrians were most commonly involved. Rash driving was the most common nature of driving fault accounting for 75% of cases in this group. Driving under the influence of alcohol, over speeding and overtaking was the major behavioral factors. 10.65% were driving under the influence of alcohol \[[Table 5](#T5){ref-type="table"}\].

###### 

Nature of driving faults
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Driving a two wheeler without a helmet was a major contributor to injuries (71.77%). Among the motor vehicle injuries it was observed that 79% of the drivers were not wearing seat belts at the time of accident and only 20.24% cases wearing seat belts were injured. Approximately 1/3^rd^ of the drivers of different vehicle were driving without a driving license (33.47%).

Among the poly trauma patients admitted in our series torso injuries (80.49%) i.e. (spinal cord injury combined with chest, abdominal and pelvic injury were the maximum followed by limb injury and head injury. Head injury was the most common single injury amongst all patients admitted in our series (57.27%).

As per the Kampala Trauma Score II (KTS II) \[[Table 6](#T6){ref-type="table"}\], the majority of patients sustained moderate injuries (KTS II = 7-8) in 582 (77.8%). Severe injuries (KTS II ≤ 6) and mild injuries (KTS II = 9-10) were recorded in 104 (13.9%) and 72 (9.62%) patients respectively. The mortality rates in patients with mild, moderate and severe injuries were 8.3%(6 deaths). 3.7% (22 deaths) and 30.7% (32 deaths). According to multivariate logistic regression analysis, these differences were statistically significant (*P* \< 0.001).

###### 

Kampala trauma score II description
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The overall length of hospital stay ranged from 2 to 178 days with the mean of 16.5 ± 10.5 days. The median was 15.6 days According to multivariate logistic regression analysis mortality is more in patients who arrive at night (between 9 pm and 5 pm) \[[Table 7](#T7){ref-type="table"}\].

###### 

Mortality depending on the arrival time of the patient
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DISCUSSION {#sec1-4}
==========

In our study the maximum numbers of patients admitted were between the age group of 15-30 years (31.55%) with a mean age of 29.43 ± 16.87 years. This probably was due to the inexperienced youth and their temperamental qualities. The present study also shows that the incidence of accidents was lower in people below the age of 15 years due to the fact that the children were taken care by elders and there was less use of vehicles in the adolescent age group. There was also low incidence of accidental injuries in people above 50 years of age; the reason probably could be due to less mobility of such population. This is consistent with other studies, which also show that injuries occur in more productive age group and they are more vulnerable to injury.\[[@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref10]\]

Sex distribution was found to be heavily skewed towards males. This is probably because men are more active and thus exposed to risk-factors.\[[@ref9]\] The delay in presentation of injured patient may be attributed to the fact that our center is a referral center, so patients usually come aftertaking initial treatment from local hospitals, nursing homes, etc.

Our study found that 66.71% of injury cases admitted to hospital was road side injuries, but according to National institute of Mental Health and Neurosciences NIMHANS study Road side injury RSI was the leading cause of injury in 46% of patients.\[[@ref4]\] Two wheeler accidents was the most common mode of injury contributing to a total of 32.09% injuries, which along with a fall from height contributed to more than 50% of all admissions in a trauma center. In Indian set ups, houses are usually of poor design and they lack wall surrounding the roof, due to which persons sleeping on the roof are liable to fall during the night.\[[@ref11]\] Studies have also suggested that environmental factors such as building structure and socio-economic factors such as the availability of electric lighting may contribute to falls to a greater extent in low- and middle-income countries.\[[@ref12]\]

Among the injured patients of road traffic accidents, two wheeler vehicle collisions (12.30%) constitute the maximum percentage. Pedestrians represented the majority of victims sustaining injury as a result of being knocked by a vehicle, motorbike or cycle. This shows the erratic behavior and reckless driving on the road. Our findings are consistent with the study done by Mishra *et al*.\[[@ref13]\] The higher percentage in our study may be attributed to the failure in proper traffic management and also due to the large number of pedestrians on the road.

The mean time of presentation of the injured patient reporting to the trauma centre was 2.53 ± 4.92 days. Reason can be attributed to the fact that our centre is a referral centre, so patients usually come after taking initial treatment from local hospitals, nursing homes, etc., Road side injuries (66.71%) were found to be the leading cause of admissions in our study followed by household injuries (23.66%). The findings are consistent with the findings of Gururaj.\[[@ref14]\]

In the present study, the severity of injury was determined using the KTS II whose validity and reliability for use in both adults and children was described elsewhere \[[Table 6](#T6){ref-type="table"}\].\[[@ref15]\] This scoring system compares favorably with other trauma scoring systems such as the revised trauma score and injury severity score. The majority of patients in this study suffered moderate injury according to KTS II score.

The admissions due to accident in rural areas were almost twice in relation to those inurban areas. Among the admitted injured patients, majority were from accidents in rural area favoring the fact that in an urban area overcrowding on roads results in low velocity injuries causing minimal damage to the patient for which admission is not required. Poor visibility of vehicle or road contributed to the injuries in 29.94% of cases in which pedestrians were most commonly involved. Poor visibility of vehicle or roads was responsible for 1/3^rd^ of the total injuries. This is similar to findings of NIMHANS study.\[[@ref4]\]

Rash and careless driving were the most common nature of driving fault accounting for 75% of cases in this group. Driving under the influence of alcohol, over speeding and overtaking were the major behavioral factors. 10.65% of the drivers were driving under the influence of alcohol. Drivers and occupants of motorized two wheeled vehicles, and pedestrians were involved in crashes to a greater extent among alcohol users.\[[@ref16]\] With the emergence of injuries and alcohol as twin major public health problems, immediate efforts are required to reduce the burden in developing societies. Legislation and enforcement strategies along with education developed on epidemiological, clinical, and public-health research need to be coordinated, target oriented, visible and with stiffer penalties for achieving desired results.\[[@ref16][@ref17][@ref18]\]

Driving a two wheeler without a helmet was a major contributor to injuries (71.77%). This justifies the use of helmet as an important preventive measure against head and oral maxillofacial injuries. This is more than the findings of study done by NIMHANS.\[[@ref4]\] Among the motor vehicle injuries, it was observed that 79% of the drivers were not wearing seat belts at the time of accident and only 20.24% cases wearing seat belts were injured. This percentage is also higher as compared to other studies.\[[@ref19]\] Approximately, 1/3^rd^ of the drivers of different vehicle were driving without a driving license (33.47%). The reason may be the easy availability of the vehicle and the casual attitude of drivers towards obtaining a driving license.

Among the polytrauma patients admitted in our series torso injuries (80.49%) i.e., spinal cord injury combined with chest, abdominal and pelvic injury were the maximum followed by limb injury and head injury amongst all patients admitted in our series (52.27%). The high mortality rate in the present study was found in the night and early morning. It may be because of the lack of street and road lights that accidents were more severe at this time.

CONCLUSION {#sec1-5}
==========

This study has demonstrated that the majority of injuries in developing countries are preventable. A greater level of awareness of safety on the roads, home, workplace is required at all levels with the development and implementation of safety policies and programs. This can be done by educating the public through the media and initiating road safety training campaigns in schools and colleges. The use of properly designed helmets should be made compulsory especially, among riders of motorized twowheelers. This might be effective in reducing incidence of head injury. Reducing driving under the influence of alcohol can be decreased by strict enforcement of law. Other preventive measures are use of speed control mechanisms and improving visibility of vehicles and roads by better lightening of roads. Methods should be devised to ensure early transportation of the patient to hospital. Strengthening training of doctors and allied personals in early recognition and management of the brain injured patient will go a long way in decreasing morbidity and mortality of head injured patients.

Undoubtedly, this man made tragedy can be effectively controlled and needs a vision and mission to act.
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